BACKGROUND
Femoral endarterectomy with patch angioplasty closure is the preferred surgical technique to treat an atherosclerotic stenotic lesion of the common femoral artery. Surgical site infection is the most relevant associated complication occurring in up to 9% of cases. 1 The use of autologous vein patch material was a logical choice because of its known resistance to infection. For many years, an autologous greater saphenous vein (GSV) patch policy was pursued at the study hospital with a preference for use of the vein below the knee (Fig. 1 ) to spare the proximal part for potential future revascularisation procedures. The possibility of vein patch rupture after carotid endarterectomy is well described; however, there is a paucity of data regarding the safety of vein patches in the femoral position with a single report of two cases dating back to 1997. 2 This case report describes a 3 year single centre experience and highlights the potential associated fatal risk of such procedures.
METHODS/RESULTS
From May 2012 to May 2015, a total of 115 femoral endarterectomies with patch closure were performed in patients with a mean age of 73AE7 years, with a 70% male predominance. In 76% (87 out of 115) and in 17% (20 out of 115), patients suffered from claudication and critical leg ischaemia respectively, while in the remaining eight patients, the surgical indication was for various other reasons, including acute limb ischaemia, inflow or outflow correction. The arterial lesion was a stenosis in 100 cases and an occlusion in 15 cases. The GSV was used in 88 cases; in the majority of cases it was the vein below the knee (N ¼ 72), while in the remaining 16 cases it was the GSV above the knee (Fig. 1) .
In patients with no adequate vein material, bovine pericardial patch material (N ¼ 22) or synthetic patch material (N ¼ 5) was used.
Vein patch rupture occurred in three cases (2.6%) yielding an incidence rate of 3.4% among those cases with vein patch closure (3 out of 88 cases). In all of these cases, the GSV below the knee was used as patch material. All of these ruptures occurred during the first 3 postoperative days, and in none of the cases was an associated infection assumed. The mortality rate was 66% (2 out of 3).
In case 1, the patient was found dead in her bed in the early morning. In case 2, the patient was transferred immediately to the operating theatre under manual compression of the bleeding surgical site, but emergency revision could not prevent the fatal outcome. In case 3, emergency surgical revision, during which the ruptured vein patch was replaced by a bovine pericardial patch, was successful. In all of the cases, a longitudinal rupture was identified in the centre of the patch.
Patch rupture following non-vein patch closure was not observed; a difference that does not reach statistical significance because of the small and unequal sample size with a low event rate.
DISCUSSION
This short report demonstrates a 3.4% risk of early postoperative vein patch rupture after femoral endarterectomy using vein patch closure with a mortality rate of 66% (2 out of 3). This complication is well described after vein patch closure of carotid endarterectomy procedures with a rate of 0.1% to 4%, associated with a fatal outcome in 30%. 3e5 Venous patch material has been used for many years, because of its specific favourable properties, including infection resistance, minimal suture hole bleeding, and less thrombogenic potential compared with synthetic patch material. 6 In all ruptured cases, the below knee GSV was used as patch material. This is an experience which is well reflected in the carotid cases. A smaller calibre vein seems to be more vulnerable because of its lower rupture pressure. Archie and Green investigated this phenomenon in detail and they discourage using veins with a diameter below 3.5 mm. 7 It was noted that the critical rupture time after carotid angioplasty was the first post-operative week, which is well in line with the present experience, as all cases ruptured within the initial 3 post-operative days. 3, 8 All of the present cases demonstrated a longitudinal tear within the vein patch. Archie and Green suggested that the increased risk of rupture resulted from a change of arterial shape from circular to oval after patchplasty. 7 The zone of a patch that is most likely to rupture is located where the radius of curvature is greatest and the circumferential wall stress is maximal, so the rupture was mainly longitudinal in the centre of the patch. 7 The rupture pressure of the vein patch depends on the diameter of the donor vein and the new diameter of the patched femoral artery. It is accepted that larger veins have a higher rupture pressure and are less likely to disrupt. Clearly, there are some other factors such as vein wall thickness and wall structure that impact on vein patch stability. 7, 9 Harvesting the GSV at the groin level, however, could result in higher local morbidity and would make a later use of the ipsilateral GSV for more extensive revascularisation procedures impossible.
Synthetic graft materials are alternative patch materials. They are easy to handle, but their biggest drawback is their lack of resistance to infection. In such situations, most synthetic patches have to be removed. 10 This problem may be overcome by the use of pericardial patch material, which shares similar properties with autologous vein patch material, namely high biocompatibility, easy handling with improved suturability, less suture line bleeding, and also probable reduced rates of infection. Consequently, this material has even proved useful in infected scenarios.
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One drawback, however, is its higher incurred costs. It could be argued that vein patch harvesting would also increase the costs because of a likely increased operation duration. In the authors' routine, however, the vein was harvested simultaneously to the access to the groin vessels and thus it is unlikely that operation time was affected.
Since the last rupture, the authors' patch policy has been changed for femoral endarterectomy procedures, with bovine pericardial patches now used, that combine the most desired patch properties. 12 This case series has particular strengths and limitations. The main strength of the report is the large number of endarterectomy procedures, which renders the reported incidence of vein patch ruptures very reliable. However, as this is a retrospective study, some relevant data were not available, including vein patch length and width. Furthermore, the ruptured patches were not sent for histological examination, which was a missed opportunity to assess the detailed characteristics of the vein patch tear and patch thickness.
CONCLUSION
Vein patches, particularly from small calibre veins, should be excluded in femoral endarterectomy procedures as they pose a non-negligible risk of rupture with a high mortality rate.
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